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(54) TONER FOR DEVELOPING ELECTROSTATIC CHARGE IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a biodegradable toner having a fixing property a low fixing temp, and 
excellent in low-temp, fixability, anti-off setting property) and blocking resistance by incorporating specified 
polyester resin and a colorant. 

SOLUTION: This toner contains a colorant and polyester resin obtd. by bringing a compsn. contg. lactic acid and 
ter- or higher functional oxycarboxylic acid preferably in a weight ratio of 80:20 to 99.9:0.1 into dehydration 
polycondensation. Optical isomers preferably account for at least 5mol% of the entire lactic acid monomer. The 
oxycarboxylic acid is preferably aliphatic oxycarboxylic acid, especially tartaric acid or citric acid and the pref. amt. 
of the oxycarboxylic acid is 0.1-20wL%. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



[JP, 09-274335, A] 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. . 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner for electrostatic-charge image development characterized by containing the polyester resin and 
the coloring agent which were obtained by carrying out the dehydration polycondensation of the constituent 
containing a lactic acid and the hydroxy acid of three or more organic functions. 

[Claim 2] The toner for electrostatic-charge image development according to claim 1 characterized by the weight 
ratio (lactic acid: hydroxy acid of three or more organic functions) of a lactic acid and the hydroxy acid of three or 
more organic functions being 80:20 to 99.9:0.1. 

[Claim 3] The toner for electrostatic-charge image development according to claim 1 or 2 characterized by the 
number average molecular weight of polyester resin being 2000 or more. 

[Claim 4] The toner for electrostatic-charge image development according to claim 1 to 3 characterized by the 
tetrahydrofuran insoluble matter of polyester resin being 10 - 80 % of the weight 

[Claim 5] The toner for electrostatic-charge image development according to claim 1 to 4 characterized by for the 
glass transformation point of polyester resin being 30-80 degrees C, and softening temperature being 60-170 
degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner for electrostatic-charge image development. Furthermore, 
it is related with the toner for electrostatic-charge image development excellent in fixable [ which uses as a 
principal component in detail the binder resin which has biodegradability ] (low-temperature fixable one, fixation 
temperature, offset-proof nature), and blocking resistance. 
[0002] 

[Description of the Prior Art] In recent years, the expectation for a biodegradability ingredient from standpoints, 
such as waste treatment, environmental protection, and recycle, is growing, and it is not an exception about a toner, 
either. Since the conventional toner does not have biodegradability, it has the problem of remaining a toner or toner 
resin eternally in soil when reclamation processing is carried out into soil. Moreover, although it is one of the 
important techniques that the amount of the regular paper used used for a copying machine or a printer is 
increasing by leaps and bounds, and reproduces and reuses these regular papers in recent years, by binder resin 
centering on the conventional styrene system, deinking by alkali hydrolysis is difficult and it has become one of the 
evils at the time of recycling a regular paper. 
[0003] 

[Problem(s) to be Solved by the Invention] From such a viewpoint it has biodegradability and is efficiently 
decomposed in alkali hydrolysis, and the toner which uses aliphatic series polyester centering on a polyhydroxy 
carboxylic acid as a principal component is proposed noting that it is useful also to recycle of paper. For example, 
the approach of toner—izing a lactic-acid homopolymer is proposed by JP.7-120975A and the polylactic acid 
obtained by the ring-opening-polymerization method as the representation rank is raised. By the ring-opening- 
polymerization method, a lactic acid is once oligomerized by dehydration, it leads to the lactide of an annular dimer 
by depolymerizing this, and the technique of carrying out ring opening polymerization of this further is taken. In order 
to follow such a complicated process, using the obtained polylactic acid, it will become very expensive as resin for 
toners. Moreover, it is dramatically difficult to restrict the monomer kind used by this technique for the desirable 
denaturation of polylactic acid to cyclic ester, to use the polyfunctional component more than trivalent substantially, 
and to give the desired structure of cross linkage. 

[0004] On the other hand, the toner for electrostatic-charge image development needs to be established promptly 
and not to generate the so-called offset development which a toner transfers to a fixing roller front face, and soils 
the imprint material which passes a fixation process henceforth with the toner on a roller. Furthermore, a toner is 
not blocked at the time of preservation or haulage etc. A fluidity, electrification nature, etc. have deteriorated 
remarkably and, as for such a toner, the function as a developer cannot be achieved any longer. Then, the toner 
obtained by grinding and classifying the binder resin with which the delicate degree of hardness and the 
thermofusion property were required of the binder resin which is the major component of a toner, and the coloring 
agent etc. was distributed requires fusing promptly [ at the time of fixation ] required [ to show a good fluidity ] at 
low temperature, and that a melting toner should show coherent at the time of melting, without [ without it 
generates fines to the mechanical shock by churning in a development counter, and ] the toner itself condensing. 
[0005] It is very difficult to design the binder resin with which are satisfied of all of these engine performance, and 
since especially fixable, and offset-proof nature and blocking resistance are the opposite engine performance, it is 
very difficult for them for it to be compatible in both engine performance. Then, many proposals are made about the 
molecular weight and molecular weight distribution of a polymer which are used as binder resin from the former. For 
example, although the toner with which number average molecular weight contains the watery fusion of 1000-4000 
and high fluidity resin 50 to 95% of the weight is proposed (JP,59-107360,B), in addition, it has left the problem to 
offset-proof nature and blocking resistance. 

[0006] Moreover, it sets to JP,63-32180,B and molecular weight is 103 to 8x104, and 105 to 2x106. Using the 
styrene copolymer binder resin which has at least one maximal value in each field is proposed. However, as for the 
toner by the above-mentioned official report, the still satisfying result is not obtained in coexistence of fixable [ to 
imprint material ], especially fixation reinforcement and blocking resistance. Namely, according to this approach, in 
order to improve fixable, the content of a low molecular weight constituent must be increased, and for this reason, a 
problem arises in blocking resistance. On the other hand, in order to improve blocking resistance, it is necessary to 
increase the content of the amount component of macromolecules, and a problem is caused to fixable. 
[0007] Moreover, using the lactic-acid polyester over which the bridge was constructed by the cross linking agent 
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which has functional groups of the same kind, such as trimellitic anhydride, a glycerol, or trimethylol propane, for 
JP,6-308765,A is proposed. However, cross-linking is bad, and these did not have fixable, especially enough offset- 
proof nature, and had a fault of dirt or a cone in a heat roller with the toner. 
[0008] 

[Means for Solving the Problem] This invention solves the above-mentioned problem, and that the toner containing 
the aliphatic series polyester which has biodegradability excellent in fixable (low-temperature fixable one, fixation 
temperature, offset-proof nature) and blocking resistance should be offered, as a result of inquiring wholeheartedly, 
it comes to complete the toner with which are satisfied of the above-mentioned engine performance. That is, the 
summary of this invention consists in the toner for electrostatic-charge image development characterized by 
containing the polyester resin and the coloring agent which were obtained by carrying out the dehydration 
polycondensation of the constituent containing a lactic acid and the hydroxy acid of three or more organic 
functions, has biodegradability, and is to offer toner resin excellent in especially offset-proof nature. 
[0009] 

[Embodiment of the Invention] The toner used for this invention contains the polyester resin obtained by carrying 
out the dehydration polycondensation of a lactic acid and the hydroxy acid of three or more organic functions, and it 
is desirable that the weight ratio (lactic acid: hydroxy acid of three or more organic functions) of a lactic acid and 
the hydroxy acid of three or more organic functions is 80:20 to 99.9:0.1. By the hydroxy acid of three or more 
organic functions, this polyester resin has the gel component over which the bridge was constructed, and the 
amount of gel components is expressed considering tetrahydrofuran insoluble matter as a rule of thumb. 
[0010] L bodies, D object, DL object or D object, and the mixture of L bodies are mentioned to the lactic acid used 
for this invention, and it is not especially limited to it. However, if the melting point appears in the polylactic acid 
obtained, since fixable [ of a toner ] will get worse, the polylactic acid which does not have the melting point is 
desirable. In order to obtain the polylactic acid of such amorphism nature, it is desirable that at least five-mol % is 
occupied with the optical isomer among whole milk acid monomers, and it is desirable that more than 20 mol % is an 
optical isomer. 

[001 1] The hydroxy acid of three or more organic functions used for this invention has one or more hydroxyl groups 
and one or more carboxyl groups in 1 intramolecular, is a compound whose total of a hydroxyl group and a carboxyl 
group is three or more, and has the type of aromatic series, and the type of aliphatic series, and its all are usable. 
Specifically, there is aromatic series hydroxy acid, such as aliphatic series hydroxy acid, such as a malic acid, 
dimethylol butanoic acid, a tartaric acid, and a citric acid, 2, 5-dihydroxy terephthalic acid, 2, 5-dihydroxy -1, and 4- 
benzene diacetyl acid. Considering the standpoint of biodegradability, the thing of aliphatic series is desirable and a 
tartaric acid, especially a citric acid, etc. are desirable from the point that acquisition is easy. However, since a 
carboxyl group or a hydroxyl group becomes superfluous into the system of reaction depending on the class of 
hydroxy acid to be used, before obtaining the desired amount of gel components, there is a case where a reaction 
will not progress. In order to prevent this, it is desirable to carry out suitable amount addition of divalent alcohol or 
dicarboxylic acid further depending on the case. 

[0012] Generation of the gel component by addition of the hydroxy acid component of three or more organic 
functions extends the molecular weight distribution of resin, and while there is effectiveness which raises glass 
transition temperature, it can also give elasticity at the time of melting of resin. Therefore, the offset-proof nature 
at the time of fixation can be made to improve. However, it it uses a multifunctional compound for a large quantity, 
at the time of a polymerization, viscosity lifting accompanying rapid crosslinking reaction takes place, before desired 
molecular weight is obtained, churning becomes poor, and uniform churning becomes impossible. Therefore, the 
addition of the hydroxy acid of three or more organic functions is 3-10-mol % more preferably one to 15% of the 
weight 0.1 to 20% of the weight. Moreover, the tetrahydrofuran (THF) insoluble matter in the obtained resin is 10 - 
80 % of the weight usually 1 0 - 50 % of the weight more preferably ten to 70% of the weight. In addition, it is made to 
dissolve over 10 hours at 25 degrees C, agitating 1g of binder resin with a stirrer in 100g THF, and THF insoluble 
matter is called for by measuring the insoluble matter after filtration. 

[0013] It is the manufacture approach that the dehydration polycondensations in this invention differ fundamentally 
[ the so-called ring opening polymerization which uses a lactide as a raw material ], and this approach is a 
polycondensation to ring opening polymerization being a potyaddition fundamentally. Although a solvent may be used 
for the dehydration polycondensation of this approach, since it leads to the increase of cost fundamentally, it is melt 
polycondensation which does not use a solvent preferably. If a dehydration polycondensation is furthermore stated 
to a detail, by this approach, the target polymer can be obtained by heating a lactic acid or lactic-acid oligomer 
under ordinary pressure or reduced pressure under existence of a catalyst. Although not limited especially as a 
catalyst, a germanium catalyst or a titanium catalyst is desirable at the point that the polymer which has desired 
molecular weight is easy to be obtained. Specifically, such mixture etc. is mentioned to organic titanium compounds, 
such as organic alkoxy germanium, such as a germanium dioxide or tetra-ethoxy germanium, and tetra-butoxy 
germanium, titanium oxide or tetrabutoxytitanium, and tetra-propoxytitanium, and a pan. 
[0014] 160-210 degrees C of polycondensation temperature are 180-200 degrees C more preferably from a 
viewpoint of usually controlling annular dimerization of 140-220 degrees C and a lactic acid. If reaction temperature 
exceeds 220 degrees C, the pyrolysis of a polymer happens, the lactide which is the annular dimer of a lactic acid 
carries out a byproduction, and it is not desirable. If reaction temperature is 140 degrees C or less, a rate of 
polymerization becomes slow and is not desirable on manufacture. 

[0015] reaction pressure — usually — ordinary pressure - 30 - 5mmHg is eventually desirable 2 mmHg. Although 



[JP, 09-274335, A] 



3/6 ^— V 



based also on reaction temperature, generally by 2 or less mmHgs, it becomes easy to generate a lactide. It is 
desirable especially desirable that it is 30-80 degrees C, and 40-80 degrees C of glass transition temperature of the 
polyester resin containing the gel component over which the bridge was constructed which consists of the lactic 
acid and the hydroxy acid of three or more organic functions which the toner of this invention is made to contain 
are 50-70 degrees C still more preferably. In a value lower than 30 degrees C, when blocking nature worsens and it 
becomes 80 degrees C or more, it is in the inclination for fixable to worsen. Moreover, the softening temperature of 
the polyester resin in this invention has desirable 60-170 degrees C. It is 80-140 degrees C especially preferably. 
Below 60 degrees C, aggravation of offset-proof nature is seen and it is in the inclination for fixation temperature to 
become high, above 170 degrees C. 

[0016] Furthermore, the tetrahydrofuran insoluble matter used as the rule of thumb of a degree of cross linking is 10 
- 80 % of the weight usually 1 0 — 50 % of the weight more preferably ten to 70% of the weight like the above- 
mentioned, the THF extractives of the polyester resin of this invention — number average molecular weight — 
desirable — 2000 or more — especially — desirable — 7000-100,000 — it is 7000-40,000 still more preferably. 
Since grinding is very difficult if number average molecular weight is too low, when it is not desirable and is too high, 
it is in the inclination for a grindability to get worse. 

[0017] The polyester resin of the physical properties of these requests is obtained by choosing the conditions of an 
above-mentioned polycondensation reaction. For example, if polymerization time amount is lengthened or whenever 
[ reduced pressure ] is raised, resin with large number average molecular weight will be obtained. Glass transition 
temperature and softening temperature have the molecular weight and the correlation of polyester resin. Or if the 
oligomer component in resin is removed, glass transition temperature and softening temperature can be got As for 
clearance of oligomer, means, such as solvent extraction and reprecipitation, are taken. 

[0018] The amount of a gel component (tetrahydrofuran insoluble matter) can be adjusted by the amount of the 
cross linking agent used, and selection of a reaction condition. Namely, what is necessary is just to make [ many ] 
the amount of a cross linking agent, in order to enlarge the amount of gel components. Or if the amount of the cross 
linking agent used carries out the polymerization of the molecular weight but on the same conditions to enlarge, the 
amount of gel components will become large. Although it is desirable to use the principal component of binder resin 
as the above-mentioned polyester resin as for the toner of this invention, for the reason on a fixation disposition, 
the aliphatic series polyester which further mainly consists of aliphatic series diol and aliphatic series dicarboxylic 
acid and which has the melting point lower than the softening temperature of a toner can be added. Although 
especially this aliphatic series polyester that mainly consists of aliphatic series diol and aliphatic series dicarboxylic 
acid is not limited, little copolymerization of the aliphatic series hydroxy acid may be carried out to polybutylene 
SAKUSHINATO, a polybutylene horse mackerel peat, polyethylene SAKUSHINATO, a polyethylene horse mackerel 
peat, or these. 

[001 9] this invention toner contains a coloring agent in addition to the binder resin containing this polyester resin. 
Furthermore, the various additives used for toners, such as an electrification control agent, if needed are contained. 
Especially as a coloring agent, it is not limited and carbon black, lamp black, iron black, ultramarine blue, the 
Nigrosine color, the aniline bule, a copper phthalocyanine blue, Phthalocyanine Green, Hansa yellow, chrome yellow, 
a rose bengal, a thoria reel methane system color, monoazo, JISUAZO system dyes and pigments, etc. can be 
mentioned. The amount of a coloring agent is 3 - 20 weight section extent to the binder resin 100 weight section. 
[0020] As the magnetic substance which can use this invention toner for both a dry type 1 component developer 
and 2 component developer, and is used for the developer of one component The alloys in which the ferromagnetism 
of cobalt, nickel, etc. is shown including iron, such as a ferrite and magnetite, Or the alloy in which ferromagnetism 
comes to be shown by heat-treating suitably although a compound or a ferromagnetic element is not included, For 
example, the alloy of the class called the Heusler alloy containing manganese and copper, such as manganese- 
copper-aluminum or manganese-copper-tin, or a chromium dioxide can be mentioned. The magnetic substance is 
distributed by homogeneity in binder resin in the form of the impalpable powder of 0.3-30 micrometers of mean 
diameters, the content of a magnetic-substance particle — per [ 20 ] binder 100 weight section - 70 weight 
sections — 40- 70 weight section is preferably desirable. 

[0021] Although electrification control of a toner may be performed with binder resin and the coloring agent itself, 
an electrification control agent may be used together if needed. As a forward electrification control agent, metal 
chelates, an alloy color, an acid or electron-attractive organic substance, etc. can be used as quarternary 
ammonium salt a basic and electron-donative organic substance, and a negative electrification control agent. 
Although the addition of an electrification control agent can be decided after taking into consideration conditions 
including the electrification nature of binder resin, and the addition and the distributed approach of a coloring agent, 
such as the manufacture approach and the electrification nature of other additives, 0.1 - 10 weight section is 
suitable to the binder resin 100 weight section. In addition, the mineral matter which carried out surface treatment 
with inorganic particles and said organic substances, such as a metallic oxide, may be used. Even if these 
electrification control agent carries out mixed addition and uses into binder resin, it may be used in the form where 
it was made to adhere to a toner particle front face. 

[0022] Conductors, such as metallic oxides, such as a solid electrolyte, a polyelectrolyte, an electron donor 
acceptor complex, and tin oxide, a semi-conductor or a ferroelectric, the magnetic substance, etc. can be added, 
and the electrical property of a toner can be controlled further again. In addition, it is also possible to add 
assistants, such as various plasticizer, release agents, etc., in order to adjust a heat characteristic, a physical 
property, etc. into a toner. 0.1 - 10 weight section is suitable for this addition to the binder resin 100 weight section. 
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[0023] furthermore, a toner particle — so much — Ti02, aluminum 203, and Si02 etc. — impalpable powder can be 
added and the fluidity of a toner and improvement in coherent [-proof ] can be aimed at by making a toner particle 
front face cover with these. The addition has desirable 0.1-10 weight section to the binder resin 100 weight 
section. Although the various toner manufacturing methods used from the former are applicable to the manufacture 
approach of the toner of this invention, the following example is given, for example as a general manufacturing 
method. First a ball mill, a V shaped rotary mixer, a smooth S form mixer, a Henschel mixer, etc. distribute resin and 
a coloring agent (it is an electrification control agent etc. by the case) to homogeneity. Subsequently, melting 
kneading of the distributed object is carried out with a double arm kneader, a pressurized kneader, etc. Grinders, 
such as a hammer mill, a jet mill, and a ball mill, grind this mixture, and the fine particles obtained further are 
classified with a pneumatic elutriation machine etc. 

[0024] It can mix with a carrier, and the obtained toner can make the developer for electrophotography able to form, 
and can be used for the copy by the xerography currently enforced from the former, in addition, the thing which 
performed coating to the quality of a magnetic matter or those front faces, such as an iron powder system with a 
well-known carrier, and a ferrite system carrier, — the toner 1 section — receiving — the ten sections - **** for 
the 100 sections — things are desirable. 
[0025] 

[Example] Although the example of this invention is shown below, this invention is not limited to below, unless the 
summary is exceeded. In addition, measurement of molecular weight, softening temperature (Ts), glass transition 
temperature (Tg), and THF insoluble matter was performed with the following measuring method. 
[0026] (1) After measurement of molecular weight molecular weight dissolves resin in THF and filters insoluble 
matter, it is the polystyrene conversion molecular weight calculated from the known holding time and the relation of 
molecular weight about polystyrene based on the holding time which may have had GPC measurement performed to 
the bottom of the following condition. 

Separation column: Three kinds of following three polystyrene packed columns (TOSOH CORP. make) were used 
one by one, having connected them. 
"TSK GEL G-1000H" 
"TSK GEL G-2000H" 
"TSK GEL G-4000H" 

effluent — tetrahydrofuran exit-velocity: — a part for 1ml/ — runoff temperature: — 40 degrees C [0027] (2) 
Softening temperature (Ts) 

Measurement of softening temperature is performed using an elevated type flow tester (Shimazu flow tester CFT- 
500 form). Specifically the load of 30kgf(s) is applied by the plunger by the programming rate of 3 degrees C / min, a 
sample with a weight of 1.0g is extruded from a nozzle with a diameter [ of 1mm ], and a die length of 10mm, and it 
asks for softening temperature from the obtained runoff curve. 
[0028] (3) Glass transition temperature (Tg) 

Measurement of glass transition temperature is ASTM. It carries out according to D 341 8-82. A measuring device 
should just use PSC7000 (product made from Vacuum Science and engineering). 

(4) Took 1g of samples in the THF insoluble matter test tube, and it was made to dissolve in tetrahydrofuran (THF) 
100ml, and agitated at 25 degrees C for 10 hours. THF insoluble matter was taken by filtration, the vacuum drying of 
this was carried out at 50 degrees C after the air dried for 5 hours, and weight was found. 

[0029] 300g of 90%DL lactic-acid water solutions, 14g of tartaric acids, and tetrapod butoxy germanium 400microl 
were taught in example 1 churning equipment, nitrogen installation tubing, heating apparatus, the thermometer, and 
the reaction container with an equipped with assistant addition opening capacity of 500ml. Nitrogen gas was 
introduced under churning of the container inversion Japan Society of Applied Physics, and the bottom of nitrogen- 
gas-atmosphere mind, and after making it react at 180 degrees C for 2 hours, the polycondensation reaction was 
performed to the bottom of reduced pressure of 30mmHg for 3 hours. Since it gelled in 2.5 hours and agitating 
became impossible when temperature up of the reaction temperature was succeedingly carried out to 200 degrees 
C, the reaction was ended. Mn=4060, Mw=241 70, and the THF insoluble matter of the obtained polymer were Tg=38 
degree C and Ts=116 degree C 30% of the weight. 

[0030] After carrying out distributed mixing of the carbon black (Mitsubishi Chemical make, #30) 6 weight section, 
the polyalkylene wax (Mitsuhiro formation Make, the bis-call 550 P) 3 weight section, and the Nigrosine color 
(product [ made from ORIENT Chemistry ], BONTORON N-04) 2 weight section to the polymer 100 weight section 
obtained by the above-mentioned approach, melting kneading was carried out using the twin screw extruder. Coarse 
grinding was carried out with the hammer mill after cooling, and, subsequently it pulverized with the supersonic jet 
mill grinder. The obtained fine particles were classified with the pneumatic elutriation machine, and the toner A with 
a mean particle diameter of 10.1 micrometers was obtained. 

[0031] 300g of 90%DL lactic-acid water solutions, 14g of tartaric acids, and tetrabutoxytitanium 200microl were 
taught in example 2 churning equipment, nitrogen installation tubing, heating apparatus, the thermometer, and the 
reaction container with an equipped with assistant addition opening capacity of 500ml. Nitrogen gas was introduced 
under churning of the container inversion Japan Society of Applied Physics, and the bottom of nitrogen-gas- 
atmosphere mind, and after making it react at 180 degrees C for 2 hours, the polycondensation reaction was 
performed to the bottom of reduced pressure of 30mmHg for 3 hours. Since it gelled in 2.5 hours and agitating 
became impossible when temperature up of the reaction temperature was succeedingly carried out to 200 degrees 
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C, the reaction was ended. Mn=5100, Mw=28220, and the THF insoluble matter of the obtained polymer were Tg=39 
degree C and Ts=1 19 degree C 35% of the weight. Kneading, grinding, and a classification were performed like the 
example 1 using the polymer 100 weight section obtained by the above-mentioned approach, and the toner B with a 
mean particle diameter of 10.1 micrometers was obtained. 

[0032] 90%DL lactic-acid water solutions 300g and 2, 20g of 5-dihydroxy terephthalic acids, and tetrapod butoxy 
germanium 400microl were taught in example 3 churning equipment, nitrogen installation tubing, heating apparatus, 
the thermometer, and the reaction container with an equipped with assistant addition opening capacity of 500ml. 
Nitrogen gas was introduced under churning of the container inversion Japan Society of Applied Physics, and the 
bottom of nitrogen-gas-atmosphere mind, and after making it react at 180 degrees C for 2 hours, the 
polycondensation reaction was performed to the bottom of reduced pressure of 30mmHg for 3 hours. Since it gelled 
in 3.0 hours and agitating became impossible when temperature up of the reaction temperature was succeedingly 
carried out to 200 degrees C, the reaction was ended. Mn=6000, Mw=31220, and the THF insoluble matter of the 
obtained polymer were Tg=40 degree C and Ts=123 degree C 40% of the weight. Using the above-mentioned 
polymer 100 weight section, kneading, grinding, and a classification were performed like the example 1, and the toner 
C with a mean particle diameter of 10.1 micrometers was obtained. 

[0033] 300g [ of 90%DL lactic-acid water solutions ], 6.7g [ of malic acids ], and ethylene glycol 1.6g and tetrapod 
butoxy germanium 400microl were taught in example 4 churning equipment nitrogen installation tubing, heating 
apparatus, the thermometer, and the reaction container with an equipped with assistant addition opening capacity of 
500ml. Nitrogen gas was introduced under churning of the container inversion Japan Society of Applied Physics, and 
the bottom of nitrogen-gas-atmosphere mind, and after making it react at 180 degrees C for 2 hours, the 
polycondensation reaction was performed to the bottom of reduced pressure of 30mmHg for 3 hours. Since it gelled 
in 3.0 hours and agitating became impossible when temperature up of the reaction temperature was succeedingly 
carried out to 200 degrees C, the reaction was ended. Mn=4100, Mw=25200, and the THF insoluble matter of the 
obtained polymer were Tg=38 degree C and Ts=1 20 degree C 20% of the weight. 

[0034] Using the above-mentioned polymer 100 weight section, kneading, grinding, and a classification were 
performed like the example 1, and the toner D with a mean particle diameter of 10.1 micrometers was obtained. The 
following trials were performed using Toners A, B, C, and D. 

Fixation test The minimum temperature which **** a non-established toner to the fixing roller of 400 mm/sec, and 
is established, and the temperature which hot offset generates were investigated. 

Blocking [-proof ] test The quality of the blocking nature after adding and leaving a fixed load in a toner was judged 

It examined by rubbing after **** the non-established toner which rubs and has the coating weight of survival-rate 
testversatility to the fixing roller of 150 degrees C and 400 mm/sec. It rubbed, the survival rate was searched for 
from the bottom type, and the minimum value was defined as the minimum ****** survival rate. 
[0035] 
[Equation 1] 

-■tvymw (%> = x ioo 

[0036] A result is shown in a table -1. 

[0037] 

[A table 1] 
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[0038] 

[Effect of the Invention] The toner which has fixable, fixation reinforcement, offset-proof nature, and the 
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biodegradability excellent in blocking resistance by this invention can be obtained. 
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